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Meeting Agenda and Objectives

1. Brief review of site background and
status

2. Remedial / Vapor Intrusion Activities

3. Site Strategy and Proposed Path
Forward

4. ESS Overview and Key Findings

Image from Google
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Regional Setting and Nearby Releases

» Philips, AMD, and Northrop Grumman (the Triple
Site) share responsibility for the management and

remediation of the co-mingled groundwater plume,
the Off-Site Operable Unit (OOU).

* VOC-Impacted sites within 1,000 feet of TRW
Microwave site:

— Advanced Micro Devices (AMD) Buildings
901/902

— Philips Semiconductors (Philips; formerly
Signetics) Buildings 811

— Philips 815 and 440

— AMD Building 915

« USEPA is the lead agency for the Triple
Site, but Philips has historically been
under a different regulatory program.

Fifth Five Year Review for

AMD 8017902 and TRW Microwsve Sites
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Site Layout
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Operational History

Ownership and Operations

e 1968 — 1974: Aertech Industries assembled and
tested microwave and semiconductor
components

« 1974. TRW Inc. acquired the site
« 1987:. FEI Microwave purchased the site
« 1993:. Microwave ends manufacturing activities

« 1995 - 2000: Site acquired by Stewart
Associates and leased to Diablo Research
corporation

« 2001 - 2003: Building remodeled, including
construction over the former location of the
underground storage tank

!
.
i
i
!
i
i

« 2001 —-2014: Site unoccupied
« 2014 —2015: Building redeveloped

« 2015 — Present: Site leased by Apple AZCOM
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Previous Chem

Chemical Use

* 1968 — 1993
« 1970 - 1982
+ 1968 — 1984

ical Usage

TCE and other industrial solvents used

Waste solvent stored in UST (considered the source area)
Ammonia gas and acid neutralization system operated
(not associated with contamination at the site)
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Regulatory History

« Site is managed under the CERCLA process

« Regulatory oversight was previously delegated to the Water Board and a cleanup order (Order No. 91-103)
was issued in 1984

* ROD was approved in 1991: ROD included TRW, AMD, Philips, and the OOU. Remedy for each site was
pump and treat.

» P&T operated 1985 to 2001. Was turned off because pulling contamination on to the site. Cessation of P&T
and transition to in situ remediation was supported by the Water Board.

» Focused Feasibility Study was submitted to the Water Board and USEPA in May 2011 but never finalized.
» USEPA took over the lead agency role August 7, 2014.

» Five Year Review prepared by USACE in September 2014; responses led to a need for an updated CSM and
using ESS.

» Most recent Five Year Review prepared by USACE in September 2019.
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Previous Remedial Activities

HRC Injections
(2005}

TO DeGUIGNE DRIVE %

Passive Sub-Slab Ventilation System (2014),

----- sealed conduits and cracks

i
|
s
i
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&

EHC-Uinjections feer}y

(2011)

| HRC Injections
| (2000 and 2001)

- - Waste Solvent Tank Removal (1983)

PR neted  BEER RN

Groundwater Extracton

115M gallons treated

and Treatment System (1985-2001)

»3,000 pounds of YOUCs removed

- Additional Soil Removal (1984)

- Soil Vapor Extraction (1993-1996)

__ Source Area Excavation (2014),
directional EVO injection

W

8TE

Emulsified/Neat Vegetable Ol
Injections (2010)
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Enhanced Anaerobic Biodegradation
(EAB) Program

 More than 10 years of active EAB programs:
* QOctober 2000 — Injected HRC into former source area Zone A and Zone B1
* June 2001 — Additional HRC injections into Zone A and Zone B1
* August 2005 — Additional HRC injections downgradient of the source area
» 2007-2008 — Injection of cheese whey into Zone A wells downgradient of the source area
* QOctober 2010 - Injection of emulsified vegetable oil (EVO) into the source area
* November 2010 - Injection of neat soybean oil into the source area
* November 2011 — Injection of EHC-L into Zone A wells and ABC+ into Zone A and Zone B1
* December 2014 — Injection of EVO under building footings in the vicinity of the source area

* Previous CSIA analysis at the site confirmed EAB successfully caused degradation of COCs

* Presence of daughter products (cDCE, VC, ethene) confirmed complete degradation and removal of
contaminant mass

AZCOM
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Source Area Excavation Extent

e Excavation extent guided by soil boring results

* Hydropunch was used to correlate soil concentrations
with groundwater concentrations

* Excavated soil correlated with:
e TCE > 150 ug/L in groundwater
e ¢DCE > 250 ug/L in groundwater

* There are similar to concentrations coming onsite from
upgradient

e 2014 excavation extent was significantly larger than the
1984 excavation

 Removed approximately 400 cubic yards of soil
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Legend
@ Borehole Location (October/November 2014) Approximate Extent of Building Fecting /
@ Borehole Location with Associated Grab /
Groundwater Sample {November 2014) Abbreviations NeRTH
B Borehole Location with Analytical Results MIP  membrane interface probe
Pending (November 2014)

A Confirmation Borehole Location (July 2014}
A Continuous Core and Soil Sampling

Location {(July 2013)

:  Initial expansion of excavation based on analytical

resuits from SB-1 through SB-5

:  (Originally planned excavation extent shown in gray)

Proposed expansion of excavation based on
analytical results from SB-6 through SB-28.

Criginally Planned Excavation Extent

Former TRW Microwave Facility

Soil Boring Locations and
Proposed Expanded Excavation Area

Date' 03-2015

Project No.

50226860

MORTHROP GRUMMAN
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Source Area Excavation

11

Extent of the
excavation area
(fitted with rebar
after excavation
activities
complete) looking
north with vent
risers for the
passive sub-slab
vapor collection
system in the
foreground

Breaking up
concrete for
expanded
excavation
activities

Large diameter auger
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Vapor Intrusion

* December 2013 - VI evaluation showed that TCE was present inside the building between
6.8 ug/m3to 7.7 ug/m3

* August/September 2014 — Proactively installed a passive sub-slab vapor collection system
underneath the site building to mitigate any potential VI

* November 2014 — Destroyed wells inside building to eliminate pathway

» April 2015 — Sealed concrete slab cracks/penetrations, elevator shaft, and space between
walls

* May 2015 - Performed VI sampling event to evaluate post-mitigation conditions and
confirmed mitigation measures sufficiently effective

AZCOM
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Vapor Intrusion

Passive Sub-Slab Vapor Collection System Installation

Vapor
collection
trench lined
with geotextile
fabric,
backfilled with
pea gravel, and
installed
slotted pipe

Capped end of
slotted pipe
installed in vapor
collection trench

13

lotted vapor
ollection piping
onnected to
olid header
ipes leading to
vent risers

Geovent
(installed in
place of slotted
pipes where
not enough
clearance was
available for
pipes) being
connected to
pipe header
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2017 Site Strategy Presented to USEPA

14

Decades of active remediation have been performed, including removal of the onsite source area.

A passive sub-slab depressurization system has already been installed under the entire onsite building to
mitigate any potential future vapor intrusion risk.

Maximum Contaminant Levels (MCLs) are not realistic cleanup goals for site groundwater due to impacts
from upgradient, off-site sources.

Plan to propose “background water quality” as alternate cleanup goals.
— Background = contaminant concentrations migrating onto the site from upgradient, off-site sources

— Map contaminant migration pathways using an ESS approach, including identifying contaminant
migration from off-site sources

Optimize groundwater monitoring network in light of updated CSM.

At the request of USEPA, prepare a Focused Feasibility Study document to formalize alternate cleanup goals

and present remedial alternatives.

AZCOM
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2019 FYR Summa 'Y — Supportive of Site Strategy

* Previous in-situ remedies and institutional controls at TRW and AMD sites are providing protectiveness.

« Existing1992 covenant and agreement for TRW site prohibits use of groundwater, using the site as a daycare, or
excavation of soils without prior approval of the Regional Board until cleanup levels stated in the ROD are achieved.

» Points to extensive ESS work done at TRW site as beneficial to the CSM and understanding of contaminant migration.
» Passive sub-slab system at TRW site adequately mitigates potential indoor air issues based on 2015 sampling.

» Acknowledges that achieving cleanup goals with the presence of upgradient sources (specifically Philips) would be
difficult.

« |dentified recommendations from USACE:

— Select a revised remedy which incorporates long-term stewardship measures for the current vapor intrusion mitigation measures in
place, as well as addresses potential vapor intrusion in the event of future land use changes.

— Revised soil and groundwater remedy should be selected, as the remedy selected in the ROD is no longer operating.

AZCOM
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2019 FYR — Identified TRW CSM as Model for Surrounding Sites

Furthermore, there 15 o wide gap i m the level of detail and acouracy of the Conceptual Site Mode] for

the O3 OUF and the TREYW Site, which shonld be narrpwed to be abde o achieve greater suoee

& I IYRRSS

atton of visks o luman health and the savirommant. The
Comceptogl Site Model needs o be updated to socound Ty the preferred tamspost pathways of the eviad
depositional environment known fi exist in the region, The Conceptual Site Model update should include
the following activities: mymm] pre-remediation hvdrawlic gradients should h«: estimated; & detailed
review of itholog oy boring fogs should be conducted; permeabil 1ould b
identifiod and 1@%@1@{1%‘16{1 .%m!«m datled cross-sections that map out high permeability zones should
he constructed; snd new wbswrface chenical and strattpraphic data showld be assimilated where

appropriste,

rermwval, feading to aguiter restoration and mat

ot

SR 4
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Proposed Path Forward Discussion

« Upcoming field work and documents
— Submit updated CSM - July 2020
— Submit long-term groundwater monitoring plan — August 2020

— Continue annual groundwater monitoring — October 2020
— Submit Focused Feasibility Study — November 2020

« ROD Amendment — USEPA to provide update

17 AZCOM
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Evolution of sequence stratigraphic
framework at TRW

* Historic depth zonation A, B1, B2

* 2014 Five-Year Report flagged increasing downgradient concentrations at
TRW, suggested additional source characterization / remediation on-site

Increasing contaminant of concern Investigate and implement optimization
_ concentrations in downgradient wells options for the in situ bioremediation to
mdacateg that the remedy is not containing  decrease downgradient groundwater

| off-site migration. contamination.

without consideration of impacts resulted in decreases in d/g
from off-site sources groundwater contamination

* |dentified a need to better understand contaminant transport pathways

through the use of Environmental Sequence Stratigraphy

AZCOM
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Evolution of sequence stratigraphic
framework at TRW

e ESS Process: brief overview

ldentified sequences typical of fluvial channel deposits

T-9B (downgradient Zone B1 well) identified as being
screened across multiple sand channels within Zone B1

Preliminary facies mapping identified HSU-1 (onsite
source channel) and HSU-2 (offsite source channel),
verified with analyte signatures

Showed T-9B not representative of TRW contamination

Identified data gaps with respect to onsite migration of
contamination

e 2017,2018 MIP / HPT program

Confirmed HSU hypothesis

Enabled refined HSU mapping and field work planning for
confirmation and monitoring well installation

* 2018 Boring and well installation program

20

Further refined HSU maps and csm
Installed monitoring wells to monitor individual HSUs

“B1” water levels, Locus, 2011
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Subsurface Heterogeneity and Groundwater
Remediation

* Historically, simplifying assumptions of
aquifer homogeneity and isotropy applied
to designing and implementing
groundwater remediation programs — the
“water supply legacy”

Groundwater gradient

* While heterogeneity was recognized, it
was thought that we could “engineer
around geology” Contaminant plume

EXPLARANON

AZCOM
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Plume Morphology

In the absence of geologic
heterogeneity, plumes exhibit very
linear migration patterns

* Field studies {e.g., Rivett,
Feenstra, and Cherry, 2001)
demonstrate transverse
dispersivity of dissolved
plumes is near-zero, and
observed transverse
dispersion is a result of
fluctuating groundwater
gradients and very limited
geologic heterogeneity at the
site

e Llarge-scale plume
“spreading” requires geologic
control or major flow
gradient modification by
pumping, etc.
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TCM plume extending
from DNAPL source
emplaced into natural
aquifer

the seues

Lontarminant
Hydrotagy

A controlled Jield experiment on groundwater
comtamination by o mubticomponers DMAPL:
crearion of the emplaced-source and overview of
dissolved plume development
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Potentiometric Surface Map vs. COC Migration
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THE CHALLENGE OF COMPLEX
GROUNDWATER SITE
MANAGEMENT

remediation

100 sites across the U.S. require

"complex”

restoratlon wnthm the next 50 100 years is likely
not achievable.”

AZCOM
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Environmental Sequence
Stratigraphy (ESS

» Sequence Stratigraphy was developed in the petroleum industry to map
out and predict geologic conditions that influence petroleum occurrence
and migration.

« Reformat lithology data based on graphic grainsize logs and expert
knowledge of depositional environments.

«  Apply Sequence Stratigraphic principles, “rules of thumb”, facies models to conrenTs BALKGROUND

develop CSMs for complex groundwater sites Sackgrning B
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Depositional environments
have distinctive signatures
and predictable patterns
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Workflow: Creating Graphic Grain Size Logs

* Normalize different vintages
of data collection, etc. |

* |dentify trends in maximum iR
rain size (indicator of energy |
evel in depositional
processes)

* Provides “pseudo-elog”

* Example of fining upward
channel deposit
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ESS Background — Depositional
Environment

28

TRW underlain by river

deposits, channel and point

bar deposits, splays,
floodplain deposits

Highest perm in “lag” deposits
at bases of channel sequences

Minor lateral migration,

channels “confined” by
floodplain deposits
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Historic Stream Courses approximately N-S
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Well T-9B Grain Size Log

* Two channel deposits within screened interval
* What are the implications?

AZCOM
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Down-channel cross sections and contaminant fingerprinting

Mapping of T-9B channels Channel map of HSU-2 (off-site channel)
indicate onsite- and offsite '
sources with Freon 113
offsite marker
Contaminant fingerprinting
provides independent
confirmation
paleochannels represent
HSUs, controlling
contaminant F&T

VC onsite marker

Historic freon in T-4B -
T-9B screen samples two 5yravg.
distinct channels

Initiated HRSC
(MIP/HPT/hydropunch)
work plan to identify other
offsite sources

Facies mapping
undertaken across TRW
Site 40 bgs

Cross Section B-B’: Down-channel cross section of HSU-1 {on-site channel}

Log Concentration

cCE
W

b
=
2
i
Ha

PCE
TCE
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High Resolution Site Characterization (HRSC) Data

BT Max et ) ECD Mar v 2305
18 14 12 1 29
3 i TR
* Fluvial (river) channel deposits (sand and gravel) of =

limited lateral extent encased in floodplain silts and i
clays provide permeable pathways for groundwater
and contaminant transport. Connectivity between
channels is limited.

TEEfDCE/VOCRC 113
o BRSTEE 0T

o FH GG SEG50

* On-site migration of contaminants is occurring via
channel pathways.

5
A

e Three HSUs mapped in “B1 Zone”, one mapped in “A 5
Zone”.

Taepth (H}

* Shallower in the section, the contaminant mass is in
the lower permeability material, whereas, the deeper
channel shows more mass in the permeable material.

w,{ <5020, 500 5540 50

K AZCOM
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HRSC Location Map

33
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~acles
Mapping

* Stratigraphic
contacts picked
in all wells
(Rockworks)

* Thickness posted
and facies maps
drawn

* Shows channel
boundaries at a
specific depth
interval

AZCOM
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Houhig

Potentiometric surface maps must be used with caution
to define groundwater flow directions or capture zones
in channelized environments
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/one A

(water surface to 15 ft aMSL)

* Fairly continuous sand
channels across the site

e Concentrations decrease
across the site

Hosfinig
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o
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Mater Groundwster flow direction iz generaify o

sieng the wells Hsted shove, from south to north, from cosite well T-74 1o well T-84.

T-TA

T-2 SUFCS afed
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Essting

/one B1: HSU-3

(shallowest HSU;
15-10 ft aMSL)

* Discovered during HRSC ,
activities

* Channel contained higher
concentrations entering the

site than were previously
monitored in well T-7B

Bt

Lows-parmeability facies (floadplaing

High-perrmeability faclas ichannel axis or marging splayl

T-2 source areq

AZCOM
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/one B1: HSU-1

(middle HSU;
10-15 ft aMSL)

* Main pathway from former
source area

* Joins with T-17B sand (to the
west), which is influenced by
offsite, at downgradient site
boundary

38

Losse-parmeability facies londplaing Easting A M D

High-permeability fadies ichannel axis or mangin/ splay

T-2 sOUrCR aras
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/one B1; HSU-2

(deepest HSU;
0-10 ft aMSL)

* Western channel transport
from offsite (Philips)

* Merges with onsite channel

in the vicinity of the
downgradient site boundary.

* Not present at former source
area

[ESEt

o

Leswr-parmaabilivy facles focdplain) Easling A M D

High-permealsility facies ichannef axds or margin / splay)

AZCOM
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/one B2

e Contamination considered to
be from offsite sources due
to the presence of Freon 113

40

Low-permeability facke s flocdplaing

High-permeability facies {channe] axis or margin / splay

T-2 source ara

AMD
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Cross Section
Lines
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Cross
Section
Legend

43

Monitoring well or hydropunch screen
and groundwater analytical data {04
7849 for Mws, date of insial for
MUPMHPT Hydropunch Samples

TcE 57 |
cis-1,2,DCE 1.3 |
VC <050

Freon-113 1.2 -

LEGEND

channet deposit consisting of
comrse-grained sand, gravelly sand
typically fining-upward rom gravel bass

channg mamgn of splay depost congist-
ing of coarse-to Ting-grained samd, sily
s@nd

Flondplain deposits consisting of day,
sty clay, and sandy oiay, often with rood
structumss, calichs nodules fsuit horzons)
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Cross Section C-C’

* Shows area immediately downgradient of former source
area, perpendicular to groundwater flow.

e Clear divide in this area between the HSU2 channel
coming from offsite and HSU2 channel in the center of
the site.

* Channels in Zone B1 are generally laterally discontinuous.
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Cross Section B-B’

* Clear divide between the HSU-2 channel coming
from offsite and HSU-2 channel in the center of
the site, supported by water level data

e HSU-2 channel not present under former source
area

* Some interaction between HSU-3 (linked with
offsite contamination from AMD) and HSU-1
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Cross Section B-B” HSU-3/HSU-1

e T-20B is screened in
HSU-3, but HSU-3
may intercept HSU-1

* TCE conversion to
cDCE after traveling
through EAB
Treatment Area
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Cross-Sectlion A-A'
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Cross Section A-A"

* Continuous HSU-2
channel from offsite
(Philips) to downgradient
onsite well
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